Renal handling of urea in subjects with persistent azotemia and normal renal function.
Fourteen subjects with persistent azotemia and normal glomerular filtration rate were studied by renal clearances and hormonal determinations to establish the nephron site of altered urea transport and the mechanism(s) responsible for their azotemia. During constant alimentary protein, urea nitrogen appearance was normal and urea clearance was much lower than in 10 age-matched control subjects (23.3 +/- 2.1 ml/min and 49.6 +/- 2.6 ml/min per 1.73 m2, P less than 0.001). Inulin and para-aminohippurate clearances, blood volume and plasma concentration of antidiuretic hormone were within normal limits. During maximal antidiuresis, in spite of greater urea filtered load, the urinary excretion of urea was less, and both the maximum urinary osmolality and the free-water reabsorption relative to osmolar clearance per unit of GFR were greater than in control subjects. After sustained water diuresis, the plasma urea concentration markedly decreased to near normal levels in azotemic subjects. The basal urinary excretion of prostaglandins E2 was significantly reduced in azotemic subjects and was directly correlated with fractional urea clearance (r = 0.857, P less than 0.001). An additional group of control subjects (N = 8) showed a marked reduction of fractional clearance of urea after inhibition of prostaglandin synthesis (P less than 0.01). These data suggest that azotemia is due to increased tubular reabsorption of urea in the distal part of nephron, presumably because of increased back diffusion in the papillary collecting duct, accounting for the enhanced maximum urinary osmolality and free-water reabsorption. Renal prostaglandin E2 may participate in the pathogenesis of azotemia by altering recycling of urea in the medulla.